Identification and characterization of microRNAs and their target genes in Brassica oleracea.
The microRNAs are a new class of small non-coding endogenous RNAs with lengths of approximately ~21 nt. MicroRNAs perform their biological function via the degradation of the target mRNAs or by inhibiting protein translation. Until recently, only limited numbers of miRNAs were identified in Brassica oleracea, a vegetable widely cultivated around the world. In present study, 193 potential miRNA candidates were identified from 17 expressed sequence tag (ESTs) and 152 genome survey sequences (GSSs) in B. oleracea. These miRNA candidates were classified into 70 families using a well-defined comparative genome-based computational analysis. Most miRNAs belong to the miRNA169, miR5021, miR156 and miR158 families. Of these, 36 miRNA families are firstly found in Brassica species. Around 1393 B. oleracea genes were predicted as candidate targets of 175 miRNAs. The mutual relationship between miRNAs and the candidate target genes was verified by checking differentially expression levels using quantitative real-time polymerase chain reaction (qRT-PCR) and 5' RLM-RACE analyses. These target genes participate in multiple biological and metabolic processes, including signal transduction, stress response, and plant development. Gene Ontology analysis shows that the 818, 514, and 265 target genes are involved in molecular functions, biological processes, and cellular component respectively. The Kyoto Encyclopedia of Genes and Genomes (KEGG) Pathway enrichment analysis suggests that these miRNAs might regulate 186 metabolic pathways, including those of lipid, energy, starch and sucrose, fatty acid and nitrogen.